Purpose: The aim of this study was to evaluate the clinical significance of perineal descent (PD) in pelvic outlet obstruction patients diagnosed by using defecography. Methods: One hundred thirty-six patients with pelvic outlet obstruction (POO; median age 49 years) had more than one biofeedback session after defecography. Demographic finding, clinical bowel symptoms and anorectal physiological studies were compared for PD at rest and PD with dynamic changes. Results: Age (r = 0.33; P < 0.001), rectocele diameter (r = 0.31; P < 0.01), symptoms of incontinence (P < 0.05) and number of vaginal deliveries (r = 0.46; P < 0.001) were correlated with increased fixed PD. However, the female gender (P < 0.005), rectal intussusceptions (P < 0.05), negative non-relaxing puborectalis syndrome (P < 0.00005) and rectocele (P < 0.0005) were correlated with increased dynamic PD. Duration of symptoms, number of bowel movements, history of pelvic surgery and difficult defecation were not related with PD. There was no significant correlation between fixed and dynamic PD and success of biofeedback therapy. Conclusion: Age, vaginal delivery and diameter of the rectocele are associated with increased fixed PD. Female gender, rectal intussusceptions and a rectocele are correlated with increased dynamic PD. Biofeedback is an effective option for POO regardless of severity of PD.
INTRODUCTION
Perineal descent is a phenomenon associated with constipation, and it is considered to be the last stage of excessive straining for defecation over several years. Such abnormally increased perineal descent was observed by Porter [1] in 1962 for the first time, and afterward, it was accepted as a definite entity by Parks et al. [2] in 1966, and it was described as a relaxed pelvic floor in chronic constipation patients. Subsequently, other investigators [3] [4] [5] have reported that increased perineal descent is a general symptom observed not only in constipation patients tion of the level of perineal descent with pelvic outlet obstruction and the effect of perineal descent on its treatment.
METHODS
Among patients who visited the Anorectal Clinic at the Sahm Yook Medical Center for symptoms of dyschezia from June 2005 July 2008, the study was conducted on 136 patients who had been diagnosed as having pelvic outlet obstruction by using the anorectal physiological function test and who had received biofeedback treatments for more than 2 times. Pelvic outlet obstruction was diagnosed by using both defecography and cinedefecography. Anal manometry and anal electromyography (EMG) were also performed simultaneously on the patients.
For defecography without pretreatments, patients were put in the left lateral position and the inner wall of the rectum and anal canal were coated by injecting 50 mL of barium sulfate solution (Solotop, soln; Taejoon Pharm., Seoul, Korea) through the anus, and semi-solid dye prepared in advance was injected into the rectum until the patient felt the sensation of defecation. Afterward, the patient sat on a defecography chair, and under fluoroscopy, radiographs were taken at rest, squeeze, and push. For cinedefecography, the entire defecation process was videotaped with a video camera attached to the fluoroscopy. As a semi-solid dye, barium sulfate suspension (Solotop 120%) mixed with starch at the ratio of 1:1, was used. Psychological dyschezia factors were minimized by performing all procedures by remote control. The patient was isolated in a test room, and the area was dimmed.
In defecography and cinedefecography, non-relaxing puborectalis syndrome was diagnosed as cases in which clear impressions in the puborectalis muscle are shown during defecation, the antorectal angle is not changed in comparison with the angle at rest or rather becomes smaller, and when defecation is attempted, perineal descent hardly occurs, and the opening of the anal canal and the excretion of more than 80% feces are delayed for more than 20 seconds. A rectocele whose diameter is bigger than 2 cm and in which, despite several attempts at defecation, the contrast is not excreted from the rectocele is considered to be a significant rectocele.
For the diagnosis of a sigmoidocele, a first-degree sigmoidocele was defined as one located below the sacral promontory but above the pubococcygeal line. A second-degree sigmoidocele was defined as one located between the pubococcygeal line and the ischiococcygeal line. A third-degree sigmoidocele was defined as one located below the ischiococcygeal line. Sigmoidoceles of higher than second degree were considered to be clinically significant. Rectal intussusception was defined as the rectum showing a funnel-shaped depression within the anal canal during push.
Fixed descent and dynamic descent were measured by using scout film imaging during the rest period and the push period of defecography. A line was drawn on the tangential line of the distal rectal posterior margin and the central axis of the anal canal. The distance to reach the pubococcygeal line, at a right angle, from the point where the above two lines met was measured as the perineal descent. The distance of perineal descent during the rest period was defined as fixed descent, and the difference between the perineal descent during the rest period and that during the push period was defined as dynamic descent.
The device used to measure anal pressure was a water-filled perfusion device. The test catheter was a custom-made polyvinyl catheter 4.5 mm in diameter that had six side holes; 4 side holes, 0.8 mm in diameter, were arranged on the same level at 90° angles, and the other 2 side holes were located within a balloon at the tip of the catheter. The rate of water perfusion was regulated at 0.5 mL/channel/minute by using a microperfusion device with a 15-PSI pressure. The measured pressure was transmitted to the PC Polygraph HR (Sandhill Scientific Inc., Littleton, CO, USA) by using a pressure converter device, re-entered into a computer, and analyzed by using installed software.
For the test, without pretreatment, patients were positioned in the left lateral position. After the pressure of the system had been adjusted, and while taking care to prevent bending, the catheter was placed at a position such that its side hole were located at a site 6 cm away from the anal verge. Anal manometry was performed using the station pull-through technique, and at 1-cm intervals, including anal manometry at rest, anal manometry was performed at squeeze and at push. The length of the high-pressure zone of the anal canal, in which the pressure was elevated by more than 20 mmHg in more than 50% of the measured channel (for example, for 4 channels, more than 2 channels) the presence or absence of anorectal inhibitory reflex, the sensory threshold of the lower rectum, and the volume and compliance of the rectum were measured.
For anal electromyography (EMG), without pretreatment, patients were positioned in the left lateral position, a surface electrode 12 mm in diameter and 45 mm in length (Perry meter anal EMG sensor EPS-21; Perry Meter Systems, Strafford, PA, USA) was inserted into the anus, and the electric activity levels at rest, squeeze, and push were measured. For biofeedback treatments, the Perry meter anal EMG sensor EPS-21, 12 mm in diameter and 45 mm in depth, and a surface electrode were connected to the Kontinence biofeedback computer (HMT Co., Seoul, Korea), and EMG-based biofeedback treatments were performed. The anal EMG sensor was inserted into the anal canal in order to measure the movement of the puborectalis muscle and the anal sphincter. The surface electrode was attached to the abdominal wall in order to measure constriction and relaxation of abdominal muscles as a marker of defecation. The patients were educated concerning the constriction and relaxation of the anal sphincter, and for smooth defecation, relaxation of the anal sphincter was learned. In addition, highfiber diets and a sufficient intake of water (more than 8 cups per day) were recommended. The routine use of other laxatives, stimulatory constipation drugs, or suppositories was not allowed. Biofeedback treatments, 30-60 minutes per treatment at one week intervals, were administered by one specialist for all patients who visited outpatient clinics.
After treatments, the patients were asked to evaluate the results by using one of the following classifications: loss of symptoms, improvement of symptoms, continuous symptoms, and worse symptoms. Loss and improvement of symptoms were considered as the treatment success group. Continuous symptoms and worse symptoms were considered as the failure group.
To examine the correlation of perineal descent to pelvic outlet obstruction, we measured, compared and analyzed demographic factors, clinical symptoms including defecation symptoms, the past history of anorectal surgery and obstetrical surgery, and the anorectal physiological function for fixed perineal descent and dynamic perineal descent. In defecography, the anorectal angle at rest, squeeze, and push, the difference between the push period and the rest period, the presence or absence of a rectocele, the size of the rectocele, and the presence or absence of rectal intussusception, sigmoidocele, and non-relaxing puborectalis syndrome were compared and analyzed. In anal electromyography, the electric activities of the puborectalis muscle and the anal sphincter at the rest, squeeze, and push phase were analyzed. To examine the effect of perineal descent on the treatment of pelvic outlet obstruction patients, during fixed perineal descent and dynamic perineal descent, the perineal descent level was determined and analyzed for the success group and the failure group.
For statistical analysis, descriptive statistics, t-test and regression test, were applied. All statistical analyses were performed by using an analysis tool pack (Microsoft Excel 97, 4.00.950, Microsoft Korea, Seoul, Korea). P-values less than 0.05 were considered to be statistically significant.
RESULTS
The number of patients that visited the Anorectal Clinic at the Sahm Yook Medical Center for dyschezia, were diagnosed as having pelvic outlet obstruction by using defecography, and received biofeedback treatment for more than 1 time was 136 (male:female, 27:109). Their mean age was 49 years (range, 7 to 84 years), and the symptomatic period was an average 6.4 years. The major symptoms of the subjects were dyschezia, sensation of incomplete defecation, hard stool, anal hemorrhage, discharge of mucus, and anal pain. Additional symptoms were decrease in the diameter of stool, an anal lump, abdominal pain, abdominal distention, and a change in defecation habit. Some patients underwent adjuvant defecation therapy, such as laxatives, enemas, and digitations. As for the past disease history, diabetes patients were 6 cases, hypertension patients were 14 cases, back pain patients were 11 cases, patients with disorder of the central nervous system were 3 cases, patients under psychotherapeutic medication were 5 cases, patients under analgesic medication were 7 cases, patients with abdominal surgery unrelated to the rectum were 10 cases, patients with obstetrical surgery were 6 cases, and patients with anorectal surgery were 9 cases. When the disease groups were classified based on the result of the anorectal physiological function test, patients with rectoceles, rectal intussusceptions, sigmoidoceles, and non-relaxing puborectalis syndrome were 77 cases (56%), 28 cases (20%), 10 cases (7%), and 66 cases (48%), respectively. In the defecography test, the distance of the average fixed perineal descent was 6.2 ± 2.4 cm, and the average distance of the dynamic perineal descent was 1.1 ± 1.4 cm.
In regard to fixed perineal descent, the older was the age (r = 0.33, P < 0.001) (Fig. 1) , the larger was the diameter of the rectocele (r = 0.31, P < 0.01), and the more frequent was the number of vaginal deliveries (r = 0.46, P < 0.001) (Fig. 2) , the longer was its length. The length of fixed perineal descent was longer in patients showing symptoms of fecal incontinence than in patients showing symptoms of constipation (P < 0.05) ( Table  1 ). In addition, the anorectal angle at rest (r = 0.67, P < 0.001) (Fig. 3) , the anorectal angle at squeeze (r = 0.62, P < 0.001), the length of perineal descent at squeeze (r = 0.41, P < 0.001), the length of the puborectalis at rest (r = 0.49, P < 0.001), the length of the puborectalis muscle at squeeze (r = 0.34, P < 0.001), and the value of anal electromyography at squeeze were significantly associated with the length of fixed perineal descent.
In female patients (P < 0.005) ( Table 2) , rectal intussusception patients (P < 0.05) ( Table 3) , and rectocele patients (P < 0.0005) (Table 4), the length of dynamic perineal descent was significantly longer. On the other hand, in non-relaxing puborectalis syndrome cases, the length of dynamic perineal descent was significantly shorter (P < 0.0005) ( Table 5 ). The difference in the length of the puborectalis muscle between the push phase and the rest phase (r = 0.69, P < 0.001) and the contrast retention during the push period of the rectocele (P < 0.0005) ( Table 6 ) correlated significantly with dynamic descent.
The anorectal angle during the push phase (r = 0.61, P < 0.001, fixed; r = 0.33, P < 0.001, dynamic) (Fig. 4) and the length of the puborectalis muscle during the push phase (r = 0.48, P < 0.001, fixed; r = 0.45, P < 0.001, dynamic) correlated significantly with both fixed and dynamic perineal descent. The symptomatic period, the number of defecations, the disease history of pelvic surgery, and dyschezia did not correlate with perineal descent. One hundred six patients (78%) responded that the symptoms were improved after biofeedback treatments, and 26 out of those 106 patients (25%) reported the loss of symptoms. Both fixed perineal descent and dynamic perineal descent of the success group showed no statistically significant differences from the failure group. Thus, neither fixed nor dynamic perineal descent was found to have any effect on the result of biofeedback treatments for pelvic outlet obstruction (Table 7) .
DISCUSSION
Perineal descent is a phenomenon associated with constipation and is considered to be the last stage of excessive straining for defecation continued for several years. Such abnormally increased perineal descent may be considered as the relaxation of the pelvic floor observed in chronic constipation patients. Therefore, other investigators [3] [4] [5] have reported that increased perineal descent is a general symptom observed not only in patients with constipation but also in patients with fecal incontinence, idiopathic anal pain syndrome, and solitary rectal ulcer syndrome. It is generally accepted as an secondary phenomenon associated with various diseases causing pelvic outlet obstruction rather than an independent disease inducing chronic constipation. In addition, it is detected not only in constipation patients but also in approximately 75% of fecal incontinence patients [7] . Excessive straining for defecation for a long time or delivery causes a protrusion of the anterior rectal wall into the anal canal, resulting in the sensation of incomplete defecation and a weakening of the pelvic floor muscles. Such sensation of incomplete defecation and weakening of the pelvic floor muscles result in more powerful and more excessive straining and more weakening of the pelvic floor muscles, eventually leading to a vicious circle [8] .
In dyschezia patients, perineal descent and pudendal neuropathy are frequently observed. Parks et al. [9] reported that chronic excessive straining caused entrapment and stretch injury to the nerves due to the gradual descent of the pelvic floor. Other studies reported that the excess descent of the perineal area could stretch the length of pudendal nerves by more than 20%, which was sufficient to induce nervous hindrance [10, 11] . Finally, injury to the pudental nerves may be a major cause of the weakening of the anal sphincter. The entrapment and stretch theory has been widely supported over the past 15 years. Nonetheless, despite of the existence of such a widely accepted theory, some authors have reported that a significant association could not be elucidated readily. Furthermore, the primary correlation of perineal descent with pudendal neuropathy has been characterized in only two studies. Jones et al. [12] examined 60 idiopathic fecal incontinence patients. The results showed that the level of perineal descent was associated with pudendal neuropathy only when perineal descent was measured at push. Ho and Goh [13] analyzed 141 patients showing perineal descent. Among those patients, constipation was present in 84 patients, neurogenic fecal incontinence in 31 patients, rectal mucosal prolapse in 17 patients, and female stress urine incontinence in 9 patients. The results show that an independent variable that could predict perineal descent at rest was age. Only at push, was the primary correlation of perineal descent to pudendal neuropathy observed. However, Jorge et al. [14] conducted a prospective study on the latent association of increased perineal descent with pudendal neuropathy in 213 dysfunction patients who exhibited constipation (115 patients), idiopathic fecal incontinence (58 patients), chronic incurable anal pain (40 patients), etc. As a result, no patients showed a significant correlation between the extent of descending perineal syndrome and pudendal nerve terminal motor latency (PNTML). Consequently, these authors were unable to demonstrate any correlation between the increased descending perineal syndrome and the functional insufficiency of the pudendal nerve, both of which were assumed to be independent findings. The discrepancy between the two results is thought to be due to the differences in the methods used to measure perineal descent.
Perineal descent may be detected by physical examination, and it can be quantified with the use of physical measurements or defecography. A perineometer with a central latex cylinder that can vertically move freely and measure the movement distance in centimeters was designed by Henry et al. [3] . The cylinder is immobilized by two parallel vertical stainless-steel rods. Patients are positioned in the left incumbent position, the two stainless-steel rods are placed in the ischial tuberosity, and the cylinder is placed in the anal verge. The location of the perineal area at rest is measured by using the scale of the latex cylinder. The patients are asked to perform the action of defecation, and the new location of the perineal area is measured. The difference in the values between the first and the second measurements is the extent of perineal descent. Henry et al. [3] defined cases in which, during the act of defecation, the perineal surface represented by the anal verge descends below the ischial tuberosity as abnormal perineal descent. The device is a clinical way to quantify the extent of perineal descent without exposure to radiation.
Fixed perineal descent and dynamic perineal descent could be imaged by scout photography, which takes images at the time of rest and the action of defecation while performing defecography. In other words, lines were drawn tangent to the posterior verge of the distal rectum and to the central axis of the anal canal, and the angle formed by the two lines was measured as the anorectal angle. Perineal descent is defined as a distance reaching the pubococcygeal line at a right angle from the point where these two lines meet. The perineometer could be considered to be an insensitive tool in comparison with defecography. In other words, perineal descent is measured based on the anal verge instead of the anorectal angle, and differences are generated due to the shortening of the anal canal during defecation action. In addition, errors in the distance from the ischial tuberosity to the skin may be made in obese patients, and placing the cylinder precisely without inference of adjacent tissues is difficult. Compared with the perineometer, defecography has advantages in that an actual exclusion of contrast occurs; thus, the measurement during the act of defecation may be more accurate.
Increases in fixed perineal descent show significant correlations to age and the frequency of vaginal deliveries. The result suggests that fixed perineal descent may be a consequence associated with aging or physiological phenomena rather than an independent disease. Nonetheless, more studies are required. On the other hand, the anorectal physiological function test showed increases in fixed perineal descent to be significantly associated with the anorectal angle at rest, the anorectal angle at squeeze, the length of perineal descent at squeeze, the length of the puborectalis muscle, and an increase in the value of anal electromyography, which is thought to reflect the change in each parameter during defecography due to changes in the morphology and the location of the rectum and each pelvic organ with increasing fixed perineal descent. On the other hand, the increase in dynamic perineal descent correlated with rectal intussusception and the presence of a rectocele and inversely correlated with non-relaxing puborectalis syndrome. These suggest the mutual association of a change in dynamic perineal descent with the development of rectal intussusception and the presence of a rectocele.
Regardless of the methods used to measure perineal descent, perineal descending syndrome is not a disease that can be corrected surgically. For its treatments, the correction of diet habit, laxatives, enemas, biofeedback treatments, the use of support for the perineal area and other non-surgical conservative treatments are performed. Guillemot et al. [15] treated 16 fecal incontinence patients, including 7 perineal descending syndrome patients, with biofeedback treatments and 8 fecal incontinence patients, including 3 perineal descending syndrome patients, with only medications, and the mid-to long-term outcomes from 6 months to 30 months were compared. In patients treated with biofeedback treatments, 12 patients (75%) showed a lessening of the symptoms. In the patient group treated with only medications, only 1 patient (13%) showed a lessening of the symptoms. Harewood et al. [16] reported that 39 perineal descending syndrome patients were treated with biofeedback treatments and that excellent results were obtained from 64% of the patients. In particular, the lesser was the descent level, the better was the treatment outcome. In our cases [17] [18] [19] similarly, pelvic outlet obstruction patients associated with perineal descent were treated with biofeedback treatments, and 60-80% of the patients showed improvement lessening of symptoms. On the other hand, in our cases, the perineal descent level and the treatment score did not show a significant correlation; thus, we conclude that even if perineal descent is conspicuous, biofeedback treatments may be attempted. D' Amico and Angriman [20] reported that a complete cure for perineal descent syndrome is difficult and that treatment should be focused on relieving of symptoms individually according to the cause of the disease of each patient.
In conclusion, fixed perineal descent showed a significant correlation to age, the frequency of vaginal delivery, and the diameter of the rectocele. Dynamic perineal descent showed a significant correlation to rectal intussusception, the rectocele and being female. The level of perineal descent did not affect the outcome of biofeedback treatment for pelvic outlet obstruction; thus regardless of the level of perineal descent, biofeedback may be an effective treatment method.
